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BACKGROUND

1. The firm has previously submitted in vivo biocequivalence studies
under fasting and non-fasting conditions comparing its 300 mg
Etodolac Capsules to the reference drug product Lodine® 300 mg
Capsules (Wyeth-Ayerst).

2. The submission was reviewed and was found incomplete by the
Division of Bioequivalence (review dated March 24,1997, ANDA #74-
929) due to deficiency comments.

3. In this submission, the firm has responded to the deficiency
comments and included additional information in the current
submission.

COMMENT #1

Dissolution testing conducted by Aesgen Inc. on its etodolac 300
mg Capsules does not meet the agency specifications. The firm
has determined dissolution of the test products in 900 mL of pH
7.5 phosphate buffer with pancreatin enzyme, at 37°C using USP 23
apparatus II (Paddles), 50 rpm with limits of not less than

(Q), dissolved in 45 minutes, instead of the agency
specifications. ’

There is no USP dissolution testing procedure specified for
etodolac capsules. Therefore, the sponsor should conduct
dissolution testing following the Agency specifications.

The firm should conduct the dissolution testing applying a
spectroscopy assay method and using USP 23 apparatus I (Basket)
at 100 rpm in 1000 mL of pH 7.5 phosphate buffer at 37°C. The
sampling time should be 5, 10, 20 and 30 minutes. The dissolution
testing should meet the following specifications:
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Not less than (Q) of the labeled amount of the drug
product in the capsule is dissolved in 30 minutes.

The dissolution should be conducted for both the test and
reference products, performed simultaneously. The lot number of
the dissolution testing should be identical to the one used in
the in vivo bioegivalence study.

RESPONSE TO COMMENT #1

Digsolution Testing:

Methed: USP 23 apparatus I (Basket) at 100 rpm
Medium: 1000 mL of pH 7.5 phosphate buffer
Number of Units: 12 Capsules

Test products: Aesgen's Etodolac 300 mg Capsules,

lot #MNCOO1l1

Reference products: Wyeth-Ayerst's Lodine® 300 mg Capsules,
lot #3940275

Specifications: NLT in 30 minutes.

Dissolution testing results are shown in the following Table.

Table. In Vitro Dissolution Testing
Drug (Generic Name): Etodolac Capsules
Dose Strength: 300 mg
ANDA No.: 74-929
Firm: Aesgen, Inc.
Submission Date: August 19,1997
File Name: 74929a.897

I. Conditions for Dissolution Testing:

USP XXII Basket:X Paddle: RPM: 100
No. Units Tested: 12 Capsules
Medium: 1000 mL of phosphate buffer pH 7.5

Specifications: NLT in .30 minutes

Reference Drug: Wyeth-Ayerst's Lodine®
II. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # MNCO0O011 Lot # 3940275
(Minutes) ' Strength(mg) 300 Strength(mg) 300

Mean % Range 5CV Mean % Range 3CV

5 19.5 | 40.5 38.9 29.6




34.8 84.1 10.4

22.0 89.1 2.1

2.7 100.4 3.1

The dissolution data for the test product is acceptable.

The firm's response to comment #1 is acceptable.

COMMENT #2

The dissolution data that are provided on page #1525, volume Cl1.5
are for lot #MNCO01lV whereas the bioequivalence study was
conducted on lot #MNC0011l. The firm should check its documents
for the correct lot number.

(0] T

The firm indicated that the control numbering system used at the
manufacturing site serves to identify the drug product through
all stages of manufacturing, packaging, etc. Lot #MNC0O01V is the
number assigned to bulk drug before packaging. Upon packing into
bottles of 100, the letter “V” is substituted by number “1" so
the packaged product is assigned lot #MNCOO11.

The firm's response to comment #2 is acceptable.

REVT ’ .

1.

Under fasting conditions: The firm's in vivo biocequivalence
study under fasting conditions demonstrated that the test
product, Aesgen’s Etodolac Capsule 300 mg is bioequivalent to the
reference product, Wyeth-Ayerst‘'s Lodine® Capsule 300 mg. The
90% confidence intervals for the log-transformed AUC,.., AUC,.. and
Crax Were all within the acceptable range of 80-125%.

Under non-fasting conditions: The firm's in vivo biocequivalence
study under non-fasting conditions demonstrated that the test
product, Aesgen’'s Etodolac Capsule 300 mg is biocequivalent to the
reference product, Wyeth-Ayerst’s Lodine® Capsule 300 mg. The
ratios of the test mean to the reference mean for the AUC,., AUC,.
-+ Crax Were within the acceptable range of 0.8-1.25.




The firm has provided acceptable comparative dissolution data for
its drug product, Aesgen’s Etodolac Capsule 300 mg. The firm
conducted the dissolution test using FDA methodology.

RECOMMENDATION

The two biocequivalence studies conducted by Aesgen, Inc., under
fasting and non-fasting conditions on its drug product, Etodolac
Capsules, 300 mg (lot #MNCO001l), comparing it to Wyeth-Ayerst's
Lodine® Capsules, 300 mg have been found acceptable by the-
Division of Bioequivalence. The studies demonstrate that
Aesgen's Etodolac Capsule 300 mg is biocequivalent to the
reference product, Wyeth-Ayerst's Lodine® Capsule 300 mg.

The dissolution testing conducted by the firm on its Etodolac
Capsules, 300 mg (lot #MNCO00l1l) has been found acceptable.

The dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution
testing should be conducted in 1000 mL of phosphate buffer PH 7.5
at 37°C using USP 23 apparatus I (Basket) at 100 rpm. The test
product should meet the following specifications: ’

Not less than of the labeled amount of the drug in the
dosage form is dissolved in 30 minutes.

The firm should be informed of the above recommendation.

Zakaria Z. Wahba, Ph.D.
Division of Bioequivalence
Review Branch III
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Dale Conner, Pharm.D.
Director
Division of Bicequivalence

ANDA #74-929, (original, duplicate), HFD-658 (Mhatre, Wahba) ,
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BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDA: 74-929 APPLICANT: Aesgen, Inc.
DRUG PRODUCT: Etodolac Capsules, 300 mg

The Division of Bioequivalence has completed its review and has no
further questions at this time.

Please note that the bioequivalency comments provided in- this
communication are preliminary. These comments are subject to revision
after review of the entire application, upon consideration of the
chemistry, manufacturing and controls, microbiology, labeling, or other
scientific or regulatory issues. Please be advised that these reviews
may result in the need for additional biocequivalency information and/or

studies, or may result in a conclusion that the proposed formulation is
not approvable.

Sincerely yours,

P P

Dale Conner, Pharm.D.
Director

Division of Biocequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research

i
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MAR 24 1997

Etodolac Aesgen, Inc.
300 mg Capsules Wilmingtcn, NC
ANDA #74-929 Submissicn Cate:
Reviewer: Z.Z. Wahba July 22, 1386

File #74929sd.7%96

REVIEW OF O IN-V BIOEQUIV. E Y
IN VITRO DISSOLUTI TE NG_DATA

I. OBJECTIVE:
Review the following:

1. Aesgen's in vivo biocequivalence study under fasting and non-
fasting conditions comparing its 300 mg Etodolac Capsules to
the reference drug product Lodine?® 300mg Capsules
(Wyeth-Averst) .

2. Dissolution data for the test and reference drug products.

II. I QDUC :

Etodolac is a nonsteroidal anti-inflammatory drug (NSAID) with
anti-inflammatory, analgesic and antipyretic activities. The drug
is a racemic mixture of R-and S-etodolac, the S-form being
biclogically active. Both enantiomers are stable and there is no
R-to-S conversion in-vivo. Etodolac is more than 99% bound to
plasma proteins. The free fraction is 1less than 1% and 1is
independent o©f etodolac total concentration. When administered
orally, etodolac exhibits characteristics which are well described
by a two-compartment model with first-order absorption. The
systemic availability of etodolac is at least 80% and the drug does
not undergo significant first-pass metabolism. Mean (x1 SD) peak
plasma concentrations range from approximately 14 +4 to 37 +9 ug/ml
after 200 to 600 mg single doses and are reached in 80 +30 minutes.
Terminal half-1life is 7 +4.0 hours. Inter subject variability of
etodolac plasma levels, achieved after recommended doses, 1is
substantial.

The extent of absorption of etodolac is not affected when etodolac
is administered after a meal or with an antacid. Food intake,
however, reduces the peak concentration by approximately one half
and increases the time to peak concentration by 1.4 to 3.8 hours.

The recommended dose of etodolac for acute pain is 200 to 400 mg
every 6 to 8 hours, as needed, not to exceed a total daily dose of
1200 mg. Lodine® (Wyeth-Ayerst) is the innovator product and
marketed strengths include 200 and 300 mg capsules and 400 mg
tablets.



III. BIOEQUIVALENCE STUDY UNDER FASTING CONDITION
Clini St 5-341

A, Sponsor:
Aesgen, Inc.
5051 New Center Drive, Suite 103
Wilmington, NC 28403

Clinical Study Dates:
Period I: March 10-11, 1996

Period II: March 17-18, 1996

B. ] de

Single dose, randomized, two-way crossover study under fasting
conditions.

C. Subjects:

Twenty-six (26) healthy male subjects were enrolled in the
study but 24 subjects completed the study (subjects #1-17 and
20-26) . The subjects were in the range cf 18 to 45 years of
age, and their body weights were within + 10% of the ideal
weight as defined by the Metropolitan Life Insurance Chart.

g 5 3
Only medically and physically healthy subjects with clinically

normal xranges of laboratory tests {blooa = chemistry,
hematology, urinalysis) were enrolled in the study.
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D.

- ) Cr' 3

L A history of chronic alcochol or drug addiction.

L] A history of cardicvascular, gastrointescinal, renal,
hepatic, pulmonary, neurological or hematolecgical
disease.

L4 Subjects with any clinically significant illness during
the 4 weeks prior to period I dosing.

L A history of allergic responses to the class of drug
being tested.

® Use cf tobacco in any form.

°® Blood donation within the past 30 days prior to the
study.

L Use of any investigational drug within 30 days preceding
entry into the study.

Subject Restrictions:

® No subject took any medications, including OTC products

for at least one week prior to the beginning of the study
and until completion of the study.

L No alcoholic, xanthine and caffeine containing foods and
beverages were allowed, beginning with 48 hours prior to
dosing and until completion of the study.

Food and Fluid Intake:

Subjects fasted overnight for at least 10 hours before dosing
and 4 hours after dosing. Water was allowed from 1 hour prior
to dose administration until 2 hours after dosing. The
subjects received their medication with 240 mL of water
according to randomized dosing schedule. Standard meals were
provided at appropriate times thereafter.

Treatment:

1 X 300 mg Etodolac Capsule (Aesgen), Lot
#MNCO0011, Batch size assay potency 99.0%,
content wuniformity 99.9% (CV=0.9%), manufacturing date:
01/11/9s6.

1 X 300 mg Lodine?® Capsule (Wyeth-Ayerst),
Lot #3940275, assay potency 98.7%, content uniformity (not
given), expiration date: 02/97.

Washout period: 7 days.

A single 300 mg dose was given in each period of the study.




F. Blood Sampling:

Blood samples were collected in vacutainers with EDTA, before

dosing (0 hour) and at 0.25, 2.50, 0.75, .0, 1.33, 1.67, 2.0,
2.5, 3.0, 4.0, 6.0, 8.0, 12, 16, 24, 0 and 36 hours post-
dosing. The plasma samples were separated, collected and

stored frozen at -20°C until analysis.

ay M
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(Under Fasti ~ondit] }

Twenty-six (26) healthy male subjects were enrolled in the
study but 24 subjects completed the study (subjects #1-17 and
20-26). Subjects #18 and #19 failed to report for Period II
check-in. Failure to complete the study was not related to
study product. The pharmacokinetic parameters of etodolac
were analyzed using SAS (GLM procedure) for analysis of
variance. The pharmacokinetic parameters for the plasma
etodolac concentrations, as well as the following parameters,

AUC..., AUC:_..;, Craxs T-ax, K.,, t£.,- are summarized in the tables
below:



T 4
Me: P - . ( /mL)
of E i 4 8 jects F wing a i i
D of 300 m (o) asti
(Test-Lot #MNCQ001ll, Reference-Lot #3940275)

| |  MEAN1 | sSD1 TEAN2 sD2 RMEAN1Z

| e e e e e ————— t
| TIME HR I | i ! I !
|0 ! 0.00] 0.001 2.00]! 0.001 .
10.25 ! 1.21] 1.6591 2.77] 0.87] 1.57]
10.5 | 11.10] 6.791 6.88| 5.85] 1.611
[0.75 ! 15.32] 8.971 11.46H 8.531 1.344
11 ! 15.06| 8.141 13.47| 8.63} 1.12]
11.33 i 13.71] 5.511 14.10! 7.8691 0.97]
11.67 | 13.92} 5.541 14.271 $.02] 0.98¢
12 i 13.15] 4.63| 14.361 5.22| 0.921
[2.5 ! 12.781 3.861 13.035] 3.95] 0.981
I3 ! 11,711 3.701 12.02! 3.42| 0.97]
i 4 i 9.14/| 3.081 2.001 2.75) 1.02]
i 6 i 4.42] 1.25] $.15] 1.151 1.07]
|8 | 3.241 0.96] 3.031 0.881 1.07]
i12 | 2.03} 0.741 1.904 0.70] 1.07]
116 ’ I 1.261 0.501 1.18} 0.53] 1.071
124 | 0.67] 0.36| 0.59] 0.35] 1.14]
130 I 0.32} 0.34] 0.22] 0.23]1 1.42]
136 [ 0.16| 0.241 0.09] 0.221 1.75]

| PARAMETER ! 1 1 |
|AUCI {  101.13} 27.49] 93.971 24.94) 1.08]
|AUCT | 95,391 25.08]1 90.01! 23.771 1.06]
| CMAX | 21.57] 5.22] 20.88] 5.01] 1.03]
| KE | 0.101 0.031 0.11] 0.02] 0.941
| *LAUCI i 97.63| 0.271 90.821 0.27] 1.07]
| *LAUCT 1 92.29] 0.261 86.971 0.271 1.061
| * LCMAX ; 20.91) 0.26] 20.30] 0.25] 1.031
| THALF 1 7.40] 2.00] 6.88 | 1.57] 1.08|
| TMAX 1.471 0.811 1.80] 9.90| 0.821
MEAN1=Test MEAN2=Reference RMEAN12=T/R ratio

* The values represent the geometric means (antilog of the
means of the logs).




LIM2 LCWCIlZ | UPPCIIZ !

! f | :

i 96.631 20.82] 28.761 ~14.061]
I *LAUCT i 92.291 36.97| 98.65] 214.16/|
i *LCMAX ! 20.911 20.30] 92.60] 114.59]

UNIT: AUC=uG HR/ML CMAX=uG/ML

Low CI 12=Lower C.I. for T/R UPP CI 12=Upper C.I. for T/R

* The values represent the LSMEANS (antilog of the means of
the logs) .

OBS SUB SEQ RAUCTI12 RAUCI1Z RCMAX12 RTMAX12 RKE12 RTHALF12

1 1 2
2 2 1
3 3 2
4 4 1
S 5 2
6 6 2
7 7 2
8 8 2
9 9 1
10 10 1
11 11 2
12 12 2
13 13 1
14 14 2
15 15 2
16 16 1
17 17 1
18 20 1
138 21 1
20 22 2
21 23 1
22 24 1
23 25 1
24 26 2

product 2=Reference product



S isti Indivi T e R
£ coki i b
agti i
ariable N Mean 3zd Dev Minimum HMaximum
RAUCT12 24 1.08 2.20 0.55 .56
RAUCI12 22 1.08 3.21 0.5¢6 2.56
IICMAX12 24 2.08 0.31 0.50 .57
RTMAX12 24 0.94 0.58 0.17 3.00
RKE12 22 0.87 0.22 0.57 1.35
RTHALF12 22 1.09 0.26 0.74 1.77

The mean plasma etodolac levels reached a maximum level of
concentration between 0.75-2.0 hours (Table #4 and Figures #1
and 2).

The 90% confidence intervals for the LSMeans log-transfiormed
AUC,.., AUC...,; and C,, were within the acceptable range of 80-
125% (Table #6). The T/R mean ratios for the log-transformed
AUC,.., AUC, , and C,, were 1.06, 1.07 and 1.03, respectively
(Table #5). ’

There were no significant sequence, period or treatment
effects of the test and reference drug treatments for the log-
transformed pharmacokinetic parameters AUC,.. and C,,,.

Test/reference ratios for individual subiects

The test/reference ratios shown in Table #7 were summarized in
Table #8. The mean ratios for AUCT, AUCI and CMAX were all
1.08 with 18.5% CV, 19.4% CV and 28.7% CV, respectively. This
indicates that the test product's AUCT, AUCI and CMAX for the
indiviguals are 8% higher for each parameter than the
reference product's AUCT, AUCI and CMAX. The percentage of
change of the test mean to the reference mean for the AUC._.,
AUCy.., C.,x are acceptable.

Note: RAUCI12, RKE1l2 and RTHALF12 values for Subjects #7 and
#8 were not avaliable because their KE value cannot be
calculated. The terminal elimination rate (KE) cannot be
obtained <from the slope ‘of <the log-linear least-square
regression line of the the terminal ©points of the
concentration versus time profile.

Adve v

The adverse reactions are reported on page #191, Vol. C1l.2,
section “Clinical Summary'.

Parametex Test/# supj. Ref./# subj.
1 2

Coughing




Headache 1
Malaise (Body Aches) 2
1

Pharynigics (Sore Throat)
Purpura (Bruise Left Arm)
Respiratory Disorder
(Head Congestion) --
Rhinitis (Runny Nose) --
Rigors (Chills) --

NS N

W

Non of the adverse events were considered serious or related
in terminating any subject from study participation.

Protocol Deviation:(On page #190, vol. Cl.2)
Subject #17 had a sore throat and cough, and medication was
used. In the opinion of the clinical investigator, the

problem and medication usage was not related to study

participation and should not affect <the integrity of the
study.

Aesgen, Inc.
5051 New Center Drive, Suite 103
Wilmington, NC 28403

Clinical S+udy Dates:

1
Period I: March 02-03, 1996
Period II: March 09-10, 1996




Period III: March 12-17, 1.88¢
Study design:

Randomized, three-way crossover, single dose study, under
fasting and non-fasting conditions.

Subjects:

Eighteen (18) healthy male subjects were enrolled and
completed the study (subjects #1-18). The subjects were in the
range of 18 to 45 years of age, and their body weights were
within + 10% of the ideal weight as defined by the
Metropolitan Life Insurance Chart.

Y"' . -

Same as in Protocol #P95-341 (under fasting conditions).

Ixeatment:

Test product A: 1 X 300 mg Etodolac Capsule (Aesgen), Lot
#MNC0011, Batch size assay potency 99.0%,
content uniformity 99.9% (CV=0.9%), manufacturing date:

01/11/96, under fasting conditions.

1 X 300 mg Etodolac Capsule (Aesgen), Lot
#MNCO0011l, Batch size assay potency 99.0%,
content uniformity 99.9% (CV=0.9%), manufacturing date:
01/11/96, under non-fasting conditions.

: 1 X 300 mg Lodine® <Capsule
(Wyeth-Ayerst), Lot #3940275, assay potency 98.7%, content
uniformity (not given), expiration date: 02/97, under non-
fasting conditions.

Washout period: 7 days.

A single 300 mg dose was given in each pericd of the study.
F lui I

Subjects who received treatment A, fasted overnight for 10
hours before dosing and for 4 hours after drug administration.
Subjects who were fed standard recommended breakfast prior to
dosing (treatments B and C) only fasted for 9.5 hours.
Treatments B and C differed from treatment A 1in that the
subjects were fed a standard high fat breakfast, which was
consumed in its antirety 30 minutes before drug
administration. The standard breakfast meal contained the
following: one buttered English muffin, one fried egg, one
slice of American cheese, one slice of Canadian bacon, one
serving of hashed brown potatoes, eight fluid ounces (240 ml)

10




of whole milk and six fluid cunces (180 ml) of orange juice.
Each dose was followed by 8 fluid ounces (240 mL) of room
temperature tap water according to randomized dosing schedule.
Water was permitted ad lib until 1 hours before dosing and
again at 2 hours after dosing. Standard meals were provided
at appropriate times thereafter.

F. Blood Sampling:
Blood samples were collected in vacutainers with EDTA, before
dosing (0 hour) and at 0.25, 9.50, 0.75, 1.0, 1.33, 1.67, 2.0,
2.5, 3.0, 4.0, 6.0, 8.0, 12, 16, 24, 30 and 36 hours post-
dosing. The plasma samples were separated, collected and
stored frozen at -20°C or lower until analysis.

G. Assay Methodology:

Same as in Protocol #P95-341 (under fasting conditions).

Eighteen (18) healthy male subjects were enrolled and
completed the study (subjects #1-18). The pharmacokinetic
parameters of etodolac were analyzed using SAS (GLM procedure)
for analysis of variance. The pharmacokinetic parameters of
the plasma etodolac concentrations, as well as the following
parameters, AUC,.., AUCy in¢s C-axs Tamaxs Kei, Ti12 are summarized in
the tables below:

| |  MEAN1 | sD1 | MEAN2 | SD2 !  MEAN3 | SD3 | RMEAN12 |
[l S e L L L Lt m———————— rm———————— rm—————— + + e med e —— - — b — -, —————— |
[TIME HR ! | | | ] | | |
10 f 0.00] 0.001 2.001 0.00] 0.001 0.00] o
10.25 ! 1.11] 1.82} 2.001 0.001 0.021 0.08] .
10.5 | 8.991 7.011 3.35! 0.641 0.171t 0.381 26.05]
10.75 i 17.191 8.001 1.11] 1.90]| 0.621 0.881 15.54)
1 | 19.291 5.781 2.98] 3.371 1.361 1.61} 9.74}
11.33° [ 17.29! 4.211 2.721 3.51}4 2.47| 2.59) 6.371
11.67 | 14.751 2.951 3.951 3.474 3.481 3.401 3.74]
12 I 12.971 2.691 5.881 3.27] 4.39¢ 3.601 2.21]
12.5 I 11.74) 2.781 7.051 2.841 6.081 3.021 1.66]
I3 I 10.201 2.371 3.471 3.271 8.14]| 3.18} 1.201
14 | 7.831 1.781 3.701 3.14) 11.23] 3.0714 0.81}
|6 I 3.83] 2.651 5.24| 2.301 6.86| 2.291 0.61}
|8 | 2.871 2.561 1.14| 1.34) 4.301 1.41) 0.691]
12 i 1.861 7.394 2.291 0.751 2.311 2.631 0.81|
116 i 1.141 3.331 1.361 0.511 i, 0. 0.

124 ! 0.541 2.25] 3.711 0.351 2. 0. 0.

130 i 0.221 2,271 2311 0.271 3. 2. 2.

136 ! 0.071 .15 2.06| 2.141 . 2. 1.




CZCNTINUED)

Il
18 I
112 !
116 I
124 I
130 !
136 |

S

.25 Z.34
.701 2.88l
.564 .21l
.671 .96/
C.801 .99
°.831 .00l
.77 2,01
5.771 1.12]
2.561 2.45]

l=Test-Fast
UNIT: PLASMA LEVEL=uG/ML

2=Test-NonFast

3=Ref.-NonFast
TIME=HRS

1=Test-Fast
UNIT:
* The
means

2=Test-NonFast
AUC=uG HR/ML CMAX=uG/ML

cf the logs).

Under non-fasting conditions,

12

values represent the geometric

the mean

|
| PARAMETER 1 ! 1 | i | !
|AUCT | 93.661  15.99]  83.95(  17.001  86.66]  16.21] 1.12]
JAUCT | 88.58] 15.121 78.41| 17.06]1 80.601 15.35] 1.13¢
| CMAX | 22.50| 5.071  10.79] 2.931  11.75] 2.871 2.09|
| KE ! 0.11} 0.02] 0.10] 0.021 0.11] 0.03} 1.03|
| *LAUCI | 92.38) 0.171  82.65] 0.171  85.42) 0.17] 1.12)
| *LAUCT ! 87.39| 0.17| 76.991 0.191 79.361 0.18] 1.14}
| *LCMAX | 21.971 0.221 10.421 0.271 11.45] 2.231 2.11
| THALF { 6.83| 1.701 7.051 1.681 5.721 1,614 0.971
| TMAX | 1.211 0.531 3.311 1.461 3.564 2.781 0.371

| ! RMEAN13 | RMEAN23 !

Jommmmmmmmeee B — !

| PARAMETER i I l

}AUCI [ 1.081 0.971

| AUCT | 2.101 0.971

| CMAX | 1.911 3.921

|KE i z.98] 2.95]

| *LAUCI o .08 2.9

| *LAUCT | 2.101 3.971

| * LCMAX | 1.921 .91

| THALF ! 2.021 2.0581

| TMAX ! C.341 2.931

3=Ref. -NonFast
TMAX=HR THALF=HR KE=1/HR
means ({(antilog of the

rlasma etodolac levels




reached the maximum around 4 hours ‘Table #9 and Figures #3
and #4). The absorption rate of the test product under non-
fasting conditions was slower compared to the test product
under fasting conditions. In general, the results show a
significant food effect on the mean plasma levels of etodeclac
when the drug was given with food.

Under non-fasting conditions, the ratiocs of the test mean to
the reference mean (RMEAN2/3) for the log-transformed AUC...,
AUC,.. and C,,, were all within the acceptable range of 0.8 to
1.2 (Table #10).

The mean LCmax of the test product was reduced by
approximately 53%, when dosed under non-fasting conditions
compared to fasting conditions (Table#10). This reduction in
Cmax wvalue is in agreement with the reference product's
labeling which indicated that food intake, reduces the peak
concentration reached by approximately one half, and increases
the time-to-peak concentration by 1.4 to 3.8 hours.

Adverge Events:
The adverse reactions are reported on pages #877 and #954,
Vol. Cl.3, section “Clinical Summary'. The following adverse

events summary for study subjects under non-fasting
conditions.

Parametexr Test/# subj. Ref./# subj.
Dizziness 1 --
Headache -~ 2
Hot Flashes 1 --
Pharynigits (Sore throat) 1 1
Pain (Sharp pain, right arm) -- 1
Purpura (Hematoma, right arm) -- 1
Rash (left wrist

or right forearm) -- 3
Respiratory Disorder

(Head Congestion) 1 --
Rhinitis (Runny Nose) -- 2
Syncope (Fainting) 1 --
Tooth Disorder

(pain & extraction) --
Vomiting : 1 --

Non of the adverse events were considered serious or related
in terminating any subject from study participation.

FORMULATION COMPARISON

Aesgen's comparative formulations Zor its Etodolac 300 mg
capsules are shown in Table #11. The formulation comparison
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information are provided cn pages #1527 and 1Z3la, volume
Cl.5.
T r tion
Ingredients | mg/capsule i%w/w
Etodolac 1 300.00 | 52.97 |
Lactose Monohydrate, NF, i
|
Microcrystalline Cellulose, NF
Sodium Starch Glycolate, NF |
Povidone , USP
Sodium Lauryl Sulfate, NF l
Purified Water, USP !
Magnesium Stearate, NF
Size'0Q! _ Gray/Gray
Capsule
TOTAL 566.37 100.00
* Purified water removed during drying process.
VI. DISSOLUTION:
Method: USP 23 apparatus II (Paddles) at S50 rpm
Medium: 900 mL of pH 7.5 phosphate buffer with
pancreatin enzyme

Number of Units: 12 Capsules
Test products: Aesgen's Etodolac 300 mg Capsules,

lot #MNCO0O01l1

Reference products: Wyeth-Ayerst's Lodine® 300mg Capsules,

lot #3940275
Specifications: NLT in 45 minutes.

Dissolution testing results are shown in the following Table.




Table 12. In Vitro Dissoclution Testing

Drug (Generic Name): Etodolac Capsules
Dose Strength: 200 mg

{ ANDA No.: 74-929

{ Firm: Aesgen, Inc.

Submission Date: July 23, 1996

File Name: 74929sd.796

I. Conditions for Dissoclution Testin

USP XXII Basket: Paddle:X RPM: =0

No. Units Tested: 12 Capsules

Medium: 200 mL of phosphate buffer (pH 7.5) with pancreatin
enzyme i

Specifications: NLT in 45 minutes !

Reference Drug: Wyeth-Ayerst's Lodine?® !

Assay Methodology: i

IT. Results of In Vitro Dissolution Testing:

Sampling Test Product f Reference Product
Times Lot # MNCOO1V ; Lot # 3940275
(Minutes) Strength(mg) 300 % Strength(mg) 300

Mean % | Ranae $CV | Mean % | Ranae | xcv
15 70.8 15.4 | 91.2 15.7 .
30 94.4 4.1 198.7 l1.6
45 97.1 2.9 1100.3 0.9
60 97.6 3.3 {100.5 1.0 _s

Comment on the Dissolution Data:

1. The dissolution data that are provided on page #1525, volume
Cl.5 for lct #MNCOO1lV whereas the cioequivalence study was
conducted cnn lot #MNC0011.

2. The dissolution data for the test and reference 1listed
products are not acceptable (see the deficiency section).

VII. COMMENTS:

1. £ ing ¢ 1t 3 : The firm's in vivo biocequivalence
study under fasting conditions demonstrated that the test
product, Aesgen's Etodolac Capsule 300 mg is bicequivalent to
the reference product, Wyeth-Ayerst's Lodine® Capsule 300 mg.
The 90% confidence intervals for the log-transformed AUC,..,
AUC,.. and C.,, were all within the acceptable range of 80-125%.

2. Undexr non-fasting conditions: The firm's in vivo
biocequivalence study under non-fasting conditions demonstrated
that the test product, Aesgen's Etodolac Capsule 300 mg is
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bicequivalent to the reference product, Wyeth-Ayerst's Lodine®
Capsule 300 mg. The ratios of the test mean to the reference
mean for the AUC,.,, AUC.., C, were within the acceptable
range of 0.8-1.25.

VIII. DEFICIENCIES

1. Dissolution testing conducted by Aesgen Inc. on its etodolac
300 mg Capsules does not meet the agency specifications. The
firm has determined dissolution of the test products in 900 mL
of pH 7.5 phosphate buffer with pancreatin enzyme, at 237°C
using USP 23 apparatus II (Paddles), 50 rpm with limits of not
less than (Q), dissolved in 45 minutes, instead of the
agency specifications.

There is no USP dissolution testing procedure specified for
etodolac capsules. Therefore, the sponsor should conduct
dissolution testing following the Agency specifications.

The firm should conduct the dissolution testing applying a
spectroscopy assay method and using USP 23 apparatus I
(Basket) at 100 rpm in 1000 mL of pH 7.5 phosphate buffer at
37°C. The sampling time should be 5, 10, 20 and 30 minutes.
The dissolution testing should meet the following
specifications:

Not less than (Q) of the labeled amount of the drug
product in the capsule is dissolved in 20 minutes.

The dissolution should be conducted for both the test and
reference products, performed simultaneously. The lot number
of the dissolution testing should be identical to the one used
in the in vivo biocegivalence study.

2. The dissolution data that are provided on page #1525, volume
Cl.5 are for lot #MNCOOlV whereas the bioeguivalence study was
conducted on lot #MNCOO1l1l. The £irm should check 1its
documents for the correct lot number.

IX. RECOMMENDATION

1. The two in vivo bioequivalence studies (single-dose under
fasting and single-dose non-fasting) conducted by Aesgen Inc.
on its Etodolac 300 mg Capsule, lot #MNC00ll, comparing it to
the reference product Wyeth-Ayerst's Lodine® Capsule 300 mg,
lot #3940275, have been found to be acceptable to the Division
of Bioequivalence. The two studies demonstrate that under
fasting and non-fasting conditions, Aesgen's Etodolac 300 mg
Capsules are bicequivalent to Wyeth-Ayerst's Lodine® Capsules
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300 mg. However, <the szpplicsticon s -accmpliste due the
deficiencies cited above.

2. From the bioequivalence standpoint =—he sponsor has not met
requirements of in vitro dissolution testing. The in vitro

dissolution testing conducted by Aesgen Inc. on its Etodolac

300 mg Capsules is not acceptable.

3. The firm should conduct the dissoluticn testing applying a
spectroscopy assay method and using USP 23 apparatus I
(Basket) at 100 rpm in 1000 mL of pH 7.5 phosphate buffer at
37°C. The sampling time should be 5, 10, 20 and 30 minutes.
The dissolution testing should meet the following
specifications:

Not less than (Q) of the labeled amount of the drug
product in the capsule is dissolved in 20 minutes.

The firm should be informed of the deficiencies and
recommendations.

Zakaria Z. Wahba, Ph.D.
Division of Bioequivalence
Review Branch III

RD INITIALLED RMHATRE | /171 [/}/ Z/13/97

FT INITIALLED RMHATRE

¥} i o i

Concur: L ] Date: >|2H[a+4
! , Nicholas Fleisher, Ph.D.
;h/ Director
Division of Bioequivalence

cc: ANDA#74-929, original, HFD-630 (OGD), HFD-604 (Hare),
HFD-658 (Mhatre, Wahba), Drug File
ZZWahba/021197/022897/file#74929s.796
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 74929

CORRESPONDENCE




ANDA 74-929

AR -3 55

)
S

Aesgen, Inc.

Attention: Jeffrey S. Bauer
5051 New Centre Drive

Suite 103

Wilmington NC 28403

IIIII"IIllllll"l"lll”lll“ll
Dear Sir:

Reference 1is made to the Abbreviated New Drug Application,
submitted on July 23, 1996 for Etodolac Tablets, 300 mg.

The Office of Generic Drugs has reviewed the bioequivalence data
submitted conducted on Etodolac Capsule, 300 mg, lot #MNCO0011,
comparing it with the reference product Lodine® Capsule, 300 mg,
lot #3940275, (Wyeth-Ayerst). The application is incomplete due to
the following deficiencies:

1. The dissolution testing conducted on etodolac 300 mg Capsules
does not meet the Agency's requirements. There is no USP
dissolution testing procedure specified for etodolac capsules.
Therefore, the sponsor should conduct the dissolution testing
following the Agency's specifications:

Apply a spectroscopic assay method and using USP 23 apparatus
1 (Basket) at 100 rpm in 1000 mL of pH 7.5 phosphate buffer at
37°C. The sampling times should be 5, 10, 20 and 20 minutes.
The dissolution testing should meet the following
specifications:

Not less than (Q) of the labeled amount of the drug
product in the capsule is dissolved in 20 minutes.

" The dissolution should be conducted for both the test and
reference products, performed simultaneously. The lot numbers
of the samples undergoing dissolution testing should be
identical to those used in the in vivo study.

2, The dissolution data that are provided on page #1525, volume
Cl.5 are for lot #MNCOOlV whereas the biocequivalence study was
conducted on lot #MNC0011l. The =ZI:irm should check its
documents for the correct lot number.




As described under 21 CFR 314.96 an action which will amend this
application is required. The amendment will be required to
address all of the comments presented in this letter. Should you
have any questions, please call Lizzie Sanchez, Pharm.D., Project
Manager, at (301) 594-2290. In future correspondence regarding
this issue, please include a copy of this letter.

Sincerely yours,
Ia ~

(74>~Nicholés Fleischer, Ph.D.
Director,

Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research




